We discuss CP asymmetries in B 0 -meson decays and B s -B 0 s mixing. We examine predictions for these quantities in both the SSM and the SM, exploring the difference between the two models.
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In the supersymmetric standard model (SSM) there exist several new sources for flavorchanging neutral current (FCNC) processes, such as B 0 -B 0 mixing and radiative B-meson decay. The new sources are the interactions 1) in which a quark q couples to a squarkq of a different generation and a charginoω, a neutralinoχ, or a gluinog. Since the SSM contains two doublets of Higgs bosons, charged Higgs bosons H ± also mediate FCNC processes 2) .
In this article we discuss SSM contributions to B , searching for signatures of supersymmetry. The measurements of these quantities will be performed at B-factories in the near future. Possible observation of discrepancies within standard model (SM) predictions can give hints for physics beyond the SM. Since the SSM is one of the most plausible extensions of the SM, studying the predictions of the SSM would be important. It will be shown that SSM predictions are deviated from SM predictions in sizable ranges of SSM parameters. For definiteness, we assume the framework of grand unification theories coupled to N = 1 supergravity 5) .
Among the new sources for FCNC processes in the SSM, sizable contributions can be expected from the interactions mediated by the charginos and the charged Higgs bosons 3), 6), 7) . The reasons are as follows: Since the t-quark has a large mass, the coupling strengths of the related Yukawa interactions for the chargino, the t-squark, and the down-type quark and for the charged Higgs boson, the t-quark, and the down-type quark are comparable to that of the SU(2) gauge interaction. Consequently, the chargino interaction strengths for the t-squarks are made different from those for the u-or c-squarks which are determined by the gauge interaction alone. Besides, if the squark masses of the first two generations are not much different from the t-quark mass, one of the t-squarks can be lighter than the other squarks. These effects soften the cancellation among different squark contributions for the chargino box diagrams, which otherwise is rather severe. In the box diagrams exchanging charged Higgs bosons, the charged Higgs boson interactions for the t-quark are no longer weak, compared to the standard W -boson interactions, while those for the u-or c-quark are much weaker. Therefore, the chargino and the charged Higgs boson contributions could naturally be the same order of magnitude as the W -boson contributions. On the other hand, the gluino and the neutralino contributions are mediated by the down-type squarks, whose masses are quite degenerated. Although the interaction strength for the gluinos is stronger than for the charginos, in the grand unification scheme the gluino mass is proportionally larger than the chargino masses. Therefore, the gluino and the neutralino contributions become smaller than the chargino contributions. 
The mass eigenstates of the t-squarks are obtained by diagonalizing the matrix
where S t is a unitary matrix. Down-type quarks interact also with charged Higgs bosons and up-type quarks. The generation mixings in these interactions are described by the CKM matrix. The parameters which determine FCNC processes, other than the SM parameters, are only the charged Higgs boson mass M H ± and tan β.
In general, the SSM parameters have complex values. If the magnitudes of their physical complex phases are of order unity, the electric dipole moment of the neutron is predicted to have a large value. Its experimental limits then lead to a lower bound of about 1 TeV on the squark masses 8) . In this case, the SSM does not give any sizable new contributions to FCNC processes. We assume hereafter real values for the parameters other than the SM parameters, so that the constraints from the electric dipole moment of the neutron can be 
where For K 0 -K 0 mixing, the CP violation parameter ǫ is an observable quantity for the short distance contributions of box diagrams. This parameter can be written as 
If new contributions are negligible, R becomes unity.
We now examine the amounts of SSM contributions to the mixings. In order to see the chargino and the charged Higgs boson contributions separately, we evaluate, instead of R, the ratios
In Table I the value of R C is given for tan β = 1. The ratio R C also depends onm Q , whereas it does not vary so much withm 2 . In Table II we show R H for tan β = 1.2 (i), 2 (ii) and M H ± = 100, 200, 300 GeV. The charged Higgs boson box diagrams also contribute constructively. In case (i) R H is larger than 1.5 for M H ± < ∼ 180 GeV. Similarly to the chargino contribution, the value of R H increases as tan β decreases. The net amount of the SSM contribution is given by the sum of all the contributions. The ratio R in Eq. (3 . 3) is larger than R C or R H . For example, in case (i) with M H ± = 200 GeV, the ratio R becomes R ≃ 1.9 for m H = −100 GeV (M t1 ≃ 188 GeV,m ω1 ≃ 119 GeV) and R ≃ 2.7 for m H = 100 GeV (M t1 ≃ 85 GeV,m ω1 ≃ 56 GeV), whereM t1 andm ω1 denote the lighter t-squark mass and the lighter chargino mass, respectively. can be taken to lie in the first quadrant, leading to sin θ ab > 0 and cos θ ab > 0. At present, the experiments give |V 12 | = 0.22, |V 23 | = 0.04 ± 0.004, and |V 13 /V 23 | = 0.08 ± 0.02 12), 13) within the framework of the SM. Since these values have been measured through the processes for which new contributions by the SSM, if any, are negligible, they are also valid in the SSM. Among the four independent parameters of the CKM matrix, the value of sin θ 13 is determined by sin θ 13 = |V 13 |. Owing to this smallness of sin θ 13 , the values of sin θ 12 and sin θ 23 are given by sin θ 12 = |V 12 | and sin θ 23 = |V 23 |. The remaining undetermined parameter is the CP -violating phase δ, which can be measured by x d or ǫ. Therefore, the value of δ depends on R and the SSM with R > 1 and the SM predict different values for it. The value of δ is determined as a function of R or vice versa independently by x d and ǫ. Using consistency in these two evaluations, we can specify the values of δ and R. In Table III The ratio R cannot be much larger than 2, which rules out some regions in the SSM parameter space. In particular, the existence of a very light t-squark becomes unlikely 18) . Within the possible ranges for |V 13 /V 23 | and |V 23 | taking into account the experimental uncertainties, the ratio R can be at most R ∼ 3.
The value of cos δ in the SSM could be larger than that allowed in the SM, as seen from Table III The CP asymmetries enable to measure the angles of the unitarity triangle given by
For instance, the decays B
s → ρK S can be used to determine sin 2φ 1 , sin 2φ 2 , and sin 2φ 3 , respectively 19) . These asymmetries are expressed in terms of cos δ and r ≡ cot θ 12 (sin θ 13 / sin θ 23 ), to an excellent accuracy:
The values of sin 2φ 1 and sin 2φ 2 only depend on cos δ and r, while φ 3 = δ. In most of the plausible ranges for cos δ inferred from the analyses of x d and ǫ, the values of sin 2φ 2 and sin 2φ 3 monotonously change between −1 and 1, while sin 2φ 1 does not vary much with cos δ. The dependence on |V 13 /V 23 | is weak for both sin 2φ 1 and sin 2φ 2 . These show the reasons why, in the SM, the prediction of sin 2φ 1 has been made more specifically than those of sin 2φ 2 and sin 2φ 3 20) . Taking 
where we have neglected the small differences between B In Table IV 
